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Use of functionalized silica-based adsorbent materials for
nitrate and phosphate removal via adsorption
 Materials functionalized with an amine group, proven to
have an affinity for anionic species, and with electron
deficient aromatic rings, which preferentially interact
with oxyanions through anion-pi interactions. 
Each material is slightly differed in structure by different
electron withdrawing groups on the aromatic rings, to
create a partial positive region to interact with the
anionic species. 
Implications
Nitrate and phosphate are major contributors to the
worldwide water contamination issue, especially in and
around agricultural areas due to field runoff. Nitrate and
phosphate are health hazards for both human and
environmental health. Excessive levels of nitrate in drinking
water can cause Blue Baby Syndrome, especially severe in
infants. In addition, excessive nitrate and phosphate
concentrations in aquatic environments lead to
eutrophication, where the overgrowth of aquatic algal
species ultimately leads to insufficient levels of oxygen in
aquatic environments for organisms such as fish. This results
in aquatic organism death, sometimes amounting to major
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Our set of five materials have been synthesized, 
The dinitro material will need to be remade due
to disagreeing elemental and TGA data
 Most materials are ready for performance
testing to determine how well they can remove
oxyanions
 Materials performance testing is on going
Conclusions and Future Work
along with two controls, and have been
characterized using TGA and elemental analysis
 
 
Structures of ligands, partially positive due to electron-
withdrawing functionalization. 
Contact Testing
Electrostatic Analysis of Materials
Contact Test Results
Contact test results using arsenic as water contaminant.
Results indicate the average amount of arsenic removed by
each material.
Characterization
Material characterization data from TGA, showing 
surface coverage due to ligands, and elemental analysis data. 
Material synthesis. First, the silica base is functionalized 
with the amine group. One of the five benzoic acid 
derivative is added to the amine group. 
Material is added to contaminated solution with 
known contaminant concentration, After a period of
 time, adsorbent removed and analyzed for performance.
 
Our Adsorbents
Our target synthesized adsorbent materials with a silica
 base and an additional amine group and electron
 deficient aromatic ring. 
